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Abstract 

Background: Little is l<nown on tlie comparative effect of work economic sectors on multiple cardiovascular risk 
factors. Such information may be useful to target Public health interventions, e.g., through the occupational 
medicine. We investigated whether and how a large panel of cardiovascular risk factors varied between 1 1 work 
economic sectors. 

Methods: Data on 4360 participants from the French RECORD Study geolocated at their residence were analyzed. 
Ten outcomes were assessed: body mass index (BMI), waist circumference, systolic and diastolic blood pressure (BP), 
pulse pressure, total cholesterol, glycaemia, high-density lipoprotein (HDL) cholesterol, low-density lipoprotein (LDL) 
cholesterol, and resting heart rate. Multilevel linear regression models stratified by sex and adjusted for individual 
and neighborhood sociodemographic characteristics were estimated. 

Results: Among men, the Health and social work sector was found to be the most protective sector for BMI, waist 
circumference, and glycaemia (while the Construction sector and the Transport and communications sector tended 
to be unfavorable for these outcomes). The Health and social work sector was also associated with higher HDL 
cholesterol among men. However, men working in the Health and social work sector showed the highest systolic 
BP and pulse pressure. Women working in the Health and social work sector had the highest BMI, the largest waist 
circumference, and the most elevated systolic and diastolic BP. The Commercial and repair of vehicles sector, the 
Transport and communication sector, and the Collective, social, and personal services sector were associated with a 
more favorable profile for these risk factors among women. 

Conclusion: Work economic sectors contribute to shape metabolic and cardiovascular parameters after adjustment 
for individual/neighborhood sociodemographic characteristics. However, patterns of associations varied strikingly 
according to the risk factor examined and between men and women. Such findings may be useful to target 
interventions for reducing cardiovascular risk, e.g., through the occupational medicine. 
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Background 

In Europe and North America, low socioeconomic status 
groups have a higher prevalence of chronic disease risk 
factors such as smoking, physical inactivity, obesity, hyper- 
tension, hypercholesterolemia, and diabetes [1-3], and a 
higher cardiovascular risk score [2,4] . 
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Associations are well established between various cate- 
gorizations of occupation and related social class and 
cardiovascular risk factors [5-9]. Based on occupational 
classifications that distinguish blue-collar from white-collar 
workers or professional, technical, and manual workers 
[5,9], there is substantial evidence for an inverse relation- 
ship between the occupational social level and cardiovas- 
cular disease risk factors [10] such as high blood pressure 
[5,9,11,12], smoking [13-16], cholesterol [17], hemostatic 
factors [18], and obesity [19]. 
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Compared to occupational social class, very few studies 
have focused on work economic sectors. Work economic 
sectors, even considered on a broad scale, may be of im- 
portance, because numerous exposures may vary in preva- 
lence from one sector to the other. Studies have suggested 
that occupational exposures such as psychosocial factors 
[20,21], work hardness, high physical demand, noise at 
work [21,22], working rhythm [23,24], and the prevalence 
of health behavior such as tobacco [25], alcohol, and drug 
consumption [26] show a different prevalence in the vari- 
ous work economic sectors [27] . 

The present work is grounded on the idea that, in 
addition to this flourishing literature investigating the re- 
lationship between specific occupational exposures and 
health; it is relevant to consider the broad economic sec- 
tors where people work. In Social epidemiology, it is very 
common to examine causes that are distant from the 
health outcomes investigated, with a distinction between 
the so-called upstream determinants (e.g., social class, 
work economic sectors) and downstream determinants of 
diseases that mediate the effects of the former. Consider- 
ing work economic sectors in addition to social class and 
other broad characteristics of populations may be useful 
to identify an additional marker of populations in poor 
health, in order to target interventions to populations who 
critically need them. The operational interest of work eco- 
nomic sectors for targeting interventions is also related to 
the fact that this information is commonly reported and 
available in a number of databases. Finally, work economic 
sectors are also connected to a potential approach to de- 
velop interventions, through the occupational medicine 
departments represented in each company. Overall, docu- 
menting relationships between work economic sectors 
and cardiovascular risk factors is potentially important to 
develop Public health interventions. 

Regarding cardiovascular health as the focus of the 
present article, one study investigated work economic sec- 
tors in relation to hypertension. Takashima et al. found 
that the age-adjusted prevalence of hypertension among 
transportation and communication workers was four 
times higher than that of service workers, who had the 
lowest prevalence of hypertension [11]. In another study, 
occupation-based social class and work economic sectors 
were combined into one classification, not allowing the 
authors to disentangle their independent effect on hyper- 
tension [7]. 

One study examined work economic sectors in rela- 
tion to obesity in a Dutch working population [28]. The 
study found that there were three sectors with a rela- 
tively low body mass index (BMI): the catering industry, 
the healthcare sector, and the culture, sport, and recre- 
ation sector. On the opposite, workers of the transporta- 
tion sector showed a high BMI and a high prevalence of 
overweight and obesity. 



Only one study conducted among women examined 
work economic sectors in relation to multiple cardiovascu- 
lar risk factors including cholesterol, blood pressure, heart 
rate, and anthropometric variables aggregated in order to 
reflect allostatic load [29] . The study found that working in 
the health care sector was associated with a higher allo- 
static load than working in the information technology and 
media sector. However, this study only compared two work 
economic sectors. 

To our knowledge, no study investigated the association 
between a panel of different work economic sectors and 
multiple cardiovascular risks factors. Moreover, no study 
adjusted the relationships between work economic sectors 
and health for individual and neighborhood socioeconomic 
characteristics or compared the associations between men 
and women. Overall, our aim was to investigate whether 
and how a large panel of cardiovascular risk factors includ- 
ing weight status and fat, blood pressure (BP), cholesterol, 
glycaemia, and resting heart rate varied between 11 work 
economic sectors after adjustment for individual and 
neighborhood sociodemographic characteristics in a large 
working population. 

Methods 

Study population 
The RECORD Study 

Data from the first wave of the RECORD (Residential 
Environment and CORonary heart Disease) Cohort Study 
(www.record-study.org) were used for cross-sectional ana- 
lyses. As described elsewhere [30-39], 7,290 participants 
aged 30-79 years were recruited without a priori sampling 
in 2007-2008 during free preventive medical checkups 
conducted by the Centre d'Investigations Preventives et 
Cliniques in the Paris metropolitan area. As an a priori 
eligibility criterion, only participants residing in 10 (out of 
20) administrative districts of Paris or in 111 other muni- 
cipalities in the region were selected for the study. Of the 
persons selected for participation, 83.6% agreed to partici- 
pate and completed the data collection protocol. 

Working participants with information on their worliplace 

Administrative files from CNAV (National Old Age Insurance 
System) were used to identify the establishment of work. 
We relied on a database of occupational careers rou- 
tinely used for the computation of retirement pensions. 
The file received from CNAV indicated the employer (or 
employers, with a maximum of 3) of each participant for 
each year, with the corresponding establishment identifi- 
cation code and work economic sector. The file did not 
provide information on the dates of beginning and end of 
the contracts during the year. The data therefore did not 
allow us to confirm for sure that the participant was 
employed, nor with which employer he/she was employed 
(if several employers were reported), at the exact date of 
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enrollment in the study. We retained for every year only 
the main employer, which was the one from which the 
participant received the most important salary. To be sure 
to only consider a workplace where the participant was 
already working (or had worked) at the time of recruit- 
ment in the study (and thus avoid reverse causality prob- 
lems), we assigned to each individual the main work 
establishment of the year preceding his/her inclusion in 
the study. 

After excluding participants with missing information 
on the work economic sector (n = 176), the final sample 
used for the analyses comprised 4,360 participants resid- 
ing in the Ile-de-France region. Descriptive information 
on study participants is presented in Additional file 1. 
They were living in 648 census tract neighborhoods 
(defined by Insee by grouping three census block group 
neighborhoods) [40]. These census tracts comprised an 
average of 6.8 participants, and an average of 8205 resi- 
dents. The study protocol was approved by the French 
Data Protection Authority. 

Measures 

Cardiovascular risk factors 

In order to assess a complete panel of the basic cardiovas- 
cular risk factors, ten outcomes were examined in this study 
[41]: body mass index (BMI), waist circumference, systolic 
and diastolic blood pressure (SBP and DBF), pulse pressure, 
total cholesterol, glycaemia, high-density lipoprotein (HDL) 
cholesterol, low-density lipoprotein (LDL) cholesterol, and 
resting heart rate. Height (using a wall-mounted stadi- 
ometer) and weight (using calibrated scales) recorded by a 
nurse during the medical examination were used to calcu- 
late BMI (kg/m^) [42,43]. Waist circumference was mea- 
sured in cm using an inelastic tape placed midway between 
the lower ribs and iliac crest on the midaxillary line [44]. 
Supine brachial BP was measured by trained nurses three 
times in the right arm after a 10 minute rest period, using a 
manual mercury sphygmomanometer [42]. SBP and DBP 
were defined as the first and fifth Korotkoff phases, respect- 
ively, using the mean of the last two BP measurements [44]. 
Pulse pressure was defined as the difference between sys- 
tolic and diastolic BP. Total cholesterol, HDL cholesterol 
and glycaemia (enzymatic method, automat Hitachi 917, 
Hitachi, Tokyo, Japan) were measured under fasting condi- 
tions. LDL cholesterol was calculated from the Friedewald 
equation [45]. Trained nurses measured resting heart 
rate in bpm by electrocardiogram, using a Cardionics 
CardioPlug device. The measurement was made in a 
quiet room after a 5- to 7-mn rest period in the supine 
position [46]. 

individual sociodemographic variables 

Several sociodemographic characteristics were considered. 
The age of the participants was divided into 3 classes: 



30-44, 45-59, and 60-79 years. Personal education was 
divided into four classes: no education, primary education 
and lower secondary education, higher secondary education 
and lower tertiary education, and upper tertiary education. 
Regarding occupation, four categories were distinguished: 
blue-collar workers, low-white collar workers, intermediate 
occupations, and high white-collar workers. Household in- 
come adjusted for household size was divided into four 
categories based on the quartiles. Marital status was coded 
in two classes (living alone or in couple). Self-reported 
financial strain (reporting financial difficulties) was coded 
as a binary variable. 

Antihypertensive medication use 

Antihypertensive medication use was determined by mer- 
ging the administrative SNIIR-AM national health insurance 
database on all healthcare reimbursements in 2006-2009 
to the RECORD Study database at the individual level. A 
binary variable was created indicating whether or not 
individuals had been reimbursed for any antihypertensive 
medication over the previous year. 

Neighborhood socioeconomic variable 

We hypothesized that neighborhood socioeconomic status 
may confound the relationship between work economic 
sectors and cardiovascular risk factors (if the place where 
people live influence individuals' job opportunities). An al- 
ternative hypothesis may be that neighborhood socioeco- 
nomic status intervenes as a mediator in the relationship 
between work economic sectors and cardiovascular risk 
(if work economic sectors, through their influence on 
the salary, determine where people can afford to live). 
Under the latter hypothesis, neighborhood socioeconomic 
status may be seen as an "indirect biasing pathway" and 
would also have to be adjusted for, because the effect of 
work economic sectors we are interested to isolate oper- 
ates independently of the socioeconomic status of the 
neighborhood [47,48]. 

The socioeconomic status of the neighborhood was 
assessed with the educational level of the residents. The 
variable was computed within buffers with a radius of 
1000 m centered on participants' residences. These buffers 
took into account the street network, i.e., comprise the 
area that is accessible within 1000 m along the street net- 
work. ArcInfolO and its Network analyst applied to street 
network data from the National Geographic Institute were 
used to derive such buffers. 

Work economic sectors and legal category of the 
establishment 

Based on the business identification code of each workplace 
retrieved from the CNAV data, we then used databases of 
facilities or companies from Insee (Permanent Database of 
Facilities, SIRENE register) or Trade Dimension to identify 
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the work economic sector of each participant. We used 
the 17 levels of the 2003 French classification of activities 
(NAF) to classify work economic sectors. Of those 17 
levels of activities, only 11 were represented in our sam- 
ple: Health and social work; Manufacturing industry; 
Construction; Commercial, repair of motor vehicles and 
motorcycles; Hotels and restaurants; Transport and com- 
munications; Financial activity; Real estate, renting, and 
business services; Public administration; Education; and 
Collective, social and personal services. The Health and 
social work sector was taken as the reference category be- 
cause preliminary descriptive analyses showed that this 
sector showed both the lowest level of risk for certain car- 
diovascular risk factors and the highest level of risk for 
other risk factors, thus that it was relevant to report the 
findings as contrasts with this particular sector. 

It is important to note, first, that the work economic 
sector was assigned at the level of the establishment or 
worksite (the establishment is an economic entity located 
in a definite location and subordinated to a unique author- 
ity) rather than at the broader level of the company. Sec- 
ond, worksites were classified according to the main 
economic activity of the establishment. Accordingly, clean- 
ing services or administrative services integrated in a com- 
pany from the Construction sector would be classified as 
part of the Construction sector. Third, the work economic 
sector is independent of the personal social group of the 
person, and each work economic sector comprises people 
of different classes (e.g., managers and blue-collar workers, 
low and high white collar workers). 

Additional analyses were conducted with the work eco- 
nomic sectors combined into a smaller number of groups: 
the primary sector (extraction and production of raw mate- 
rials), the secondary sector (transformation of raw or inter- 
mediate materials into goods) and the tertiary sector (supply 
of services to consumers and businesses). The primary sec- 
tor was excluded from the analyses because of a too small 
sample size (n = 14 for men and n = 14 for women). 

The Insee databases also enabled us to distinguish be- 
tween the private and the public sector. 

Statistical analysis 

Multilevel linear regression models with a random effect 
at the census tract level were estimated to account for 
within-neighborhood correlation in the cardiovascular risk 
factors examined. Given differences in occupation and 
cardiovascular profiles between females and males, all the 
analyses were stratified by sex. Models of the relationships 
between work economic sectors and cardiovascular risk 
factors were adjusted for individual sociodemographic var- 
iables and neighborhood education level. Models for blood 
pressure were further adjusted for antihypertensive medi- 
cation use. All the analyses were conducted with SAS 9.3 
(SAS Institute, Cary, North Carolina). 



Results 

The associations between individual or neighborhood socio- 
demographic variables and cardiovascular risk factors are 
shown in Additional files 2, 3, 4 and 5. The most consist- 
ent associations were documented with age, individual 
education, and neighborhood education. All risk factor 
variables increased with age, and HDL cholesterol also in- 
creased with age. In men and/or women, a low personal 
education was associated with a higher BMI, waist cir- 
cumference, SBP, DPB, and pulse pressure, and with a 
lower HDL cholesterol. After mutual adjustment, in men 
and/or women, living in a low education neighborhood 
was related to a higher BMI, waist circumference, SBP, 
DBP, and resting heart rate, and to a lower HDL choles- 
terol. Additionally, men living alone had a lower BMI, 
waist circumference, total cholesterol, and glycaemia than 
men living in couple. 

Anthropometric risk factors 

Men working in the Construction sector and in the Trans- 
port and communications sector had a higher BMI and 
tended to have a larger waist circumference (Table 1). On 
the opposite, men working in the Health and social work 
sector (the reference group) and in the Collective, social, 
and personal services sector had the lowest BMI and waist 
circumference. 

For women, the associations between work economic 
sectors and anthropometric variables were strikingly dif- 
ferent. Women working in the Health and social work 
sector had the highest, not the lowest, BMI and waist 
circumference. Contrary to men, women working in the 
Transport and communications sector had among the 
lowest BMI and smallest waist circumference. Other 
work economic sectors associated with a lower BMI and 
waist circumference among women included the follow- 
ing sectors: Collective, social and personal services; 
Commercial and repair of vehicles; and Real estate, rent- 
ing and business service. 

Blood pressure 

Both men and women working in the Health and social 
work sector had the highest SBP (Table 2). On the op- 
posite, both men and women working in the Collective, 
social and personal service sector had a relatively low 
SBP. Men working in the Hotels and restaurants sector 
also had a relatively low SBP. 

No associations were documented between work eco- 
nomic sectors and DBP among men. Among women, a 
number of work economic sectors (especially Commercial 
and repair of vehicle; Collective, social, and personal ser- 
vices; Transport and communications; and Real estate, 
renting and business services) were associated with a 
lower DBP than in the Health and social work sector. 
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Table 1 Associations witli BMI and waist circumference estimated from multilevel regression models among men 
and women* 

BMI Waist circumference 

Men Women Men Women 

P (95% CI) (3 (95% CI) P (95% CI) P (95% CI) 

Work economic sector 

Ref.: Health and social work 



Manufacturing industry 


0.32 


-0.65 - 


- 1.30 


-1.43 


-2.82 - 


- -0.03 


-0.17 


-3.01 


- 2.66 


-2.59 


-5.87 - 


0.69 


Construction 


1.50 


0.43 - 


2.57 


-2.12 


-5.49 - 


- 1.24 


3.62 


0.52 - 


- 6.73 


-3.85 ■ 


■11.76- 


-4.05 


Commercial, repair of motor vehicles and motorcycles 


0.64 


-0.34 - 


- 1.62 


-1.55 


-2.85 - 


- -0.26 


1.39 


-1.46 - 


-4.24 


-3.47 


-6.53 - 


-042 


Hotels and restaurants 


0.31 


-0.73 - 


- 1.34 


-0.67 


-2.26 - 


- 0.92 


0.23 


-2.77 - 


- 3.24 


-0.02 


-3.76 - 


3.71 


Transport and communications 


1.15 


0.13 - 


2.18 


-1.89 


-3.46 - 


- -0.33 


2.44 


-0.53 - 


- 542 


-4.45 


-8.14- 


-0.77 


Financial activities 


0.50 


-0.49 - 


- 1.50 


-0.98 


-2.37 - 


- 041 


0.20 


-2.70 - 


- 3.10 


-3.08 


-6.36 - 


0.19 


Real estate, renting and business services 


0.58 


-0.35 - 


- 1.51 


-1.17 


-2.32 - 


- -0.01 


1.05 


-1.65 - 


- 3.75 


-2.36 


-5.10 - 


0.36 


Public administration 


0.61 


-0.58 - 


- 1.81 


-0.12 


-1.55 - 


- 1.31 


1.45 


-2.02 - 


- 4.93 


-0.96 


-4.34 - 


2.42 


Education 


0.59 


-0.53 - 


- 1.72 


-0.95 


-2.42 - 


- 0.52 


0.85 


-240 - 


- 4.11 


-1.64 


-5.13 - 


1.83 


Collective, social, and personal services 


-0.13 


-1.07 - 


- 0.79 


-1.99 


-3.17 - 


- -0.82 


-1.04 


-3.75 


- 1.67 


-4.35 


-7.12 - 


-1.58 


Private (vs. public) 


0.09 


-0.46 - 


- 0.66 


-0.68 


-1.57 - 


- 0.22 


0.88 


-0.74 - 


- 2.52 


-0.94 


-3.04 - 


1.16 



*Models were adjusted for age, education, income, perceived financial strain, marital status, occupational status, and neighborhood level of education. 
Note. BMI, body mass index; CI, confidence interval. 



Table 2 Associations with SBP, DBP, and pulse pressure estimated from multilevel regression models among men 
and women* 

SBP DBP Pulse pressure 

Men Women Men Women Men Women 



P (95% CI) P (95% CI) P (95% CI) P (95% CI) P (95% CI) P (95% CI) 



Work economic sector 






































Ref.: Health and social work 






































Manufacturing industry 


-1.97 


-6.02 - 


2.08 


-0.71 


-5.89 - 


4.46 


1.37 


-1.38 


-4.12 


-3.09 


-6.20 - 


0.01 


-3.33 


-5.97 - 


-0.69 


2.38 


-1.11 - 


5.88 


Construction 


-2.52 


-6.96 - 


1.91 


-8.92 ■ 


■21.33 - 


- 348 


1.39 


-1.61 


-441 


-5.20 ■ 


-12.65 - 


- 2.24 


-3.91 


-6.80 - 


-1.02 


-3.71 ■ 


-12.09 - 


-4.65 


Commercial, repair of motor 
vehicles and motorcycles 


-2.20 


-6.27 - 


1.87 


-4.14 


-8.96 - 


0.67 


0.87 


-1.89 


- 3.64 


-5.16 


-8.06 - 


-2.27 


-2.98 


-5.63 - 


-0.33 


1.02 


-2.23 - 


4.27 


Hotels and restaurants 


-4.85 


-9.15 - 


-0.56 


-248 


-8.36 - 


3.40 


0.29 


-2.62 


- 321 


-2.08 


-5.61 - 


1.44 


-5.15 


-7.94 - 


-2.39 


-0.39 


-4.36 - 


- 3.57 


Transport and 
communications 


-1.62 


-5.87 - 


2.61 


-1.60 


-742 - 


4.21 


1.43 


-1.45 


-4.31 


-4.74 


-8.24 - 


-1.26 


-3.05 


-5.82 - 


-0.29 


3.14 


-0.78 - 


7.07 


Financial activities 


-2.89 


-7.03 - 


1.25 


-1.90 


-7.05 - 


3.24 


0.96 


-1.85 


- 3.77 


-2.02 


-5.11 - 


1.06 


-3.86 


-6.56 - 


-1.16 


0.11 


-3.35 - 


3.58 


Real estate, renting and 
business services 


-3.24 


-7.09 - 


0.62 


-2.01 


-6.30 - 


2.28 


0.40 


-221 


- 3.02 


-3.53 


-6.10 - 


-0.95 


-3.61 


-6.13 - 


-1.10 


1.52 


-1.37 - 


4.42 


Public administration 


-1.25 


-6.22 - 


3.72 


-5.07 ■ 


■10.37 - 


- 0.23 


0.31 


-3.06 


- 3.69 


-2.79 


-5.97 - 


0.39 


-1.62 


-4.87 - 


1.61 


-2.27 


-5.85 - 


- 1.30 


Education 


-2.92 


-7.57 - 


1.72 


-1.90 


-7.39 - 


3.59 


0.34 


-2.81 


- 3.49 


-1.87 


-5.17 - 


1.42 


-3.29 


-6.31 - 


-0.26 


-0.02 


-3.73 - 


- 3.68 


Collective, social and 
personal services 


-3.88 


-7.75 - 


-0.01 


-6.17 - 


10.56- 


-1.79 


-0.12 


-2.75 


- 2.51 


-4.90 


-7.53 - 


-2.27 


-3.77 


-6.29 - 


-1.25 


-1.27 


-4.23 - 


- 1.68 


Private (vs. public) 


0.60 


-1.71 - 


2.92 


-0.92 


-4.23 - 


2.40 


0.08 


-1.49 


- 1.65 


1.32 


-0.67 - 


3.31 


048 


-1.02 - 


1.99 


-2.24 


-4.48 - 


-0.01 



*Models were adjusted for age, education, income, perceived financial strain, marital status, occupational status, antihypertensive medication use and neighborhood 
level of education. 

Note. SBP, systolic blood pressure; DBP, diastolic blood pressure; CI, confidence interval. 
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As a result of the different patterns of associations with 
SBP and DBP among men and women, no association was 
documented between work economic sectors and pulse 
pressure among women, while all economic sectors (espe- 
cially Hotels and restaurants) were related to a lower pulse 
pressure than in the Health and social work sector among 
men. Women working in the private sector had a lower 
pulse pressure than those working in the public sector 
(private - public sector differences were documented for 
no other risk factor). 

Cholesterol 

Work economic sectors were not associated with total 
cholesterol or LDL cholesterol among men and women 
(Table 3). Associations were documented between work 
economic sectors and HDL cholesterol, but only among 
men. Men working in the Health and social work sector 
had the highest HDL cholesterol, while the lowest HDL 
cholesterol levels were observed in the Hotels and res- 
taurants sector and in the Education sector. 

Glycaemia 

No association was documented with glycaemia among 
women (Table 4). Among men, those working in the 
Transportation and communications sector and in the 
Hotels and restaurants sector had the highest glycaemia 



levels while those working in the Health and social work 
sector had the lowest level. 

Resting heart rate 

No association was documented between work economic 
sectors and resting heart rate among men. As the only as- 
sociations that were observed among women, those work- 
ing in Hotels or restaurants and in the Collective, social, 
and personal services sector had the lowest resting heart 
rate (Table 4). 

When work economic sectors were combined to distin- 
guish between the secondary sector and the tertiary sector, 
no association was found with any of the cardiovascular 
risk factors among men and women (Additional file 6). 

Discussion 

Because, as social class, work economic sectors may be seen 
as an upstream cause of diseases, and because knowledge 
on the relationships between work economic sectors and 
health may be useful to target Public health interventions, 
our aim was to investigate disparities between work eco- 
nomic sectors and most of the basic anthropometric and 
biological risk factors of cardiovascular diseases. In order to 
assess whether work economic sectors truly contributed to 
the variations in cardiovascular risk, our analyses were care- 
fully adjusted for individual and neighborhood socioeco- 
nomic factors. 



Table 3 Associations with total cholesterol, LDL cholesterol, and HDL cholesterol estimated from multilevel regression 
models among men and women* 



Total cholesterol 
Men Women 
P (95% CI) p (95% CI) 



LDL cholesterol 
Men Women 
P (95% CI) p (95% CI) 



HDL cholesterol 
Men Women 
P (95% CI) p (95% CI) 



Work economic sector 

Ref.: Health and social worl< 
Manufacturing industry 
Construction 

Commercial, repair of motor 
veliicles and motorcycles 

Hotels and restaurants 

Transport and 
communications 

Financial activities 

Real estate, renting and 
business services 

Public administration 

Education 

Collective, social and 
personal services 

Private (vs. public) 



2.27 
8.05 
1.26 ■ 

0.69 -■ 
-4.53 ■ 

4.41 
0.70 

1.92 - 
-3.54 
5.20 



-9.03 - 
-4.35 - 
1 0.09 - 

11.33 - 
1 640 - 

-7.13 - 
-1 0.06 - 

-12.09 - 
-16.43 - 
5.57 - 



13.58 
2046 
12.61 

12.72 

- 7.34 

15.95 
11.46 

15.92 

- 9.33 
5.97 



-1.12 - 
1 2.04 ■ 
441 ■ 

12.84 
-045 - 

1.56 ■ 
4.84 ■ 

-5.20 
4.04 ■ 
-1.55 



1 2.28 - 
-14.48 
-5.95 - 

-0.26 - 
1 3.06 - 

-9.67 - 
-443 - 

-16.69 
-7.87 - 
-11.01 



- 10.03 

- 38.55 
1479 

- 25.93 

- 12.17 

12.81 
1413 

- 6.29 
15.95 

- 7.89 



3.71 
9.00 
3.03 



-1.64 

6.87 
3.06 

1.38 - 
1.52 
7.30 



-6.16- 
-1.84- 
-6.88 - 

-6.52 - 
-12.03 - 



-3.20 - 
-6.34 - 

10.85 - 
-9.72 - 
-2.11 - 



3.58 
19.84 
12.94 

14.49 
- 8.75 

16.95 
12.45 

13.61 
12.77 
6.70 



-3.08 - 
12.87 - 



13.05 
0.75 
5.00 - 



8.83 
-3.25 

1.74 
2.45 

-2.01 
3.70 
-2.51 



-2.90 - 
-14.57 

-8.31 - 
-5.87 - 

-12.28 
-6.94 - 
-10.97 



- 6.89 

- 36.50 
10.57 

20.57 

- 8.07 



10.78 

- 8.26 
14.34 

- 5.94 



-1.74 
-1.86 
-2.28 

-4.' 
-3.52 

-2.30 
-2.61 

-2.55 
-3.87 - 
-2.89 



5.12 - 
5.58 - 
5.68 - 

-8.58 - 
-7.08 - 

-5.76 - 
-5.84 - 

-6.75 - 
7.74- 



1 .65 0.22 - 

1 .85 0.89 

1.12 2.53- 

-1.37 3.04- 

0.04 2.59 - 

1.15 -0.50 
0.61 1.83- 

1 .64 -246 

-0.01 -0.77 
0.33 1.28- 



■3.82 - 4.26 
3.69 - 1 0.48 
6.30 



.23 - 
.72 - 



-4.58 - 
1.54- 

-6.63 - 
-5.09 - 
2.14- 



7.80 
7.18 

3.58 
5.21 

- 1.70 

- 3.54 
4.72 



3.17-3.29 - 9.64 



).11 - 5.32 



2.16-3.49-7.81 



0.34 -6.10-6.77 



-041 -2.35 - 1.52 -0.79 -3.40 - 1.82 



*Models were adjusted for age, education, income, perceived financial strain, marital status, occupational status and neighiborhiood level of education. 
Note. LDL, low-density lipoprotein; HDL, tiighi-density lipoprotein; CI, confidence interval. 
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Table 4 Associations with glycaemia and resting heart rate estimated from multilevel regression models among men 
and women* 



Glycaemia 
Men Women 
(3 (95% CI) (3 (95% CI) 



Resting heart rate 
Men Women 
P (95% CI) p (95% CI) 



Work economic sector 

Ref.: Health and social work 



Manufacturing industry 


2.55 


-1.32 


- 6.43 


0.65 


-3.58 - 


- 4.89 


-1.36 


-4.16- 


1.44 


-2.22 


-5.15 - 


- 0.70 


Construction 


4.08 


-0.17 


- 8.33 


1.28 - 


8.80- 


11.37 


-1.84 


-4.90 - 


1.22 


547 - 


1.59- 


12.53 


Commercial, repair of motor vehicles and motorcycle 


3.13 


-0.75 


- 7.02 


1.56- 


-2.37 - 


- 5.50 


-0.83 


-3.64 - 


1.98 


-2.14 


-4.88 - 


- 0.50 


Hotels and restaurants 


4.98 


0.85 - 


- 9.11 


-0.66 


-5.64 - 


-4.33 


-1.39 


-4.36 - 


1.58 


-3.68 


-7.02 - 


- -0.34 


Transport and communications 


6.30 


2.23 - 


10.37 


-047 


-5.24 - 


-4.28 


-1.13 


-4.07 - 


1.80 


-0.85 


-4.14- 


- 2.43 


Financial activities 


3.34 


-0.61 


- 7.30 


-0.25 


-4.53 - 


-4.02 


-1.08 


-3.95 - 


1.77 


0.09 


-2.83 - 


- 3.02 


Real estate, renting and business services 


2.92 


-0.76 


- 5.61 


0.26 


-3.26 - 


- 3.78 


-0.95 


-3.61 - 


1.71 


-0.22 


-2.56 - 


- 2.22 


Public administration 


0.87 


-3.90 


- 5.64 


1.81 


-2.55 - 


- 6.18 


0.32 


-3.12 - 


3.76 


0.40 


-2.62 - 


- 3.42 


Education 


0.56 


-3.88 


-4.99 


-2.05 


-6.58 - 


- 2.47 


-1.51 


-4.73 - 


1.70 


0.72 


-2.35 - 


- 3.79 


Collective, social and personal services 


3.11 


-0.57 


- 6.80 


-0.57 


-4.16- 


- 3.01 


-1.71 


-4.38 - 


0.96 


-2.49 


-4.96 - 


- -0.02 


Private (vs. public) 


-0.39 


-2.62 


- 1.84 


-1.31 


-4.04 - 


- 141 


1.19 


-042 - 


2.80 


0.36 


-1.54- 


- 2.25 



*Models were adjusted for age, education, jncome, perceived financial strain, marital status, occupational status, and neighborhood level of education. 
Note. CI, confidence interval. 



Main findings 

We found disparities in certain (but not all) cardiovascu- 
lar risk factors between work economics sectors, and the 
patterns of such disparities were different in men and 
women and according to the risk factor. 

Regarding similarities observed from one risk factor to 
the other, the Health and social work sector was found to 
be the most protective sector for BMI and waist circum- 
ference but also for glycaemia among men, while unfavor- 
able profiles for these three risk factors among men were 
relatively consistently observed in the Construction sector 
and in the Transport and communications sector. Among 
men, the HDL cholesterol was also found to be the highest 
for those who were working in the Health and social work 
sector. However, this pattern did not apply to the other 
risk factors since no clear relationships were documented 
among men for total cholesterol, LDL cholesterol, and 
resting heart rate, and since, on the opposite, men work- 
ing in the Health and social work sector showed the high- 
est systolic BP and pulse pressure (rather than the lowest 
as for BMI, waist circumference, and glycaemia). 

There were also discrepancies in the patterns of dis- 
parities between men and women. While the Health and 
social work sector was the most protective among men 
for different risk factors, women working in the Health 
and social work sector had the highest BMI, the largest 
waist circumference, and the most elevated systolic but 
also diastolic BP. On the opposite, the Commercial and 
repair of vehicles sector, the Transport and communica- 
tion sector, and the Collective, social, and personal ser- 
vices sector were fairly consistently associated with a 



more favorable profile for these risk factors among 
women. Overall, it is not clear whether the higher SBP 
(and higher DBP among women) documented in the 
Health and social work sector may be due to the specific 
occupational risks of the sector, including strong con- 
straints in the schedule and a high physical demand and 
job strain [22,31]. 

Some of the disparities between work economic sectors 
may be due to differences in total energy intake or energy 
expenditure between work economic sectors. Regarding 
energy intake, a Japanese study [49] based on food records 
indicated that the daily average energy intake was higher 
in Craftsmen, in the Production process and construction 
personnel, and in Laborers (2432 kcal), in the service 
personnel (2444 kcal), in the professional and technical 
personnel (2174 kcal), and in the transport and commu- 
nication personnel (2200 kcal). These data derived from 
selected individuals of a different country with markedly 
different dietary habits likely not represent the actual 
energy intake of the French subjects in the present study. 
If these findings on dietary habits are unable to explain, 
e.g., the higher BMI and larger waist circumference of 
men working in the Construction sector and Transporta- 
tion and communications sector documented in our study, 
at least they show that energy intalce can vary to a large ex- 
tent between work economic sectors, as a potential explan- 
ation for the observed disparities. Similarly, our study does 
not empirically confirm that the trend of relationship be- 
tween working in hotels and restaurants and higher total 
cholesterol and the relationship between working in this 
sector and lower HDL cholesterol documented among 
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women is attributable to the specific dietary habits of these 
women. 

Because work can be a major contributor to the total 
daily physical activity [50], an hypothesis may be that dif- 
ferences in physical activity levels between work economic 
sectors contribute to the reported economic disparities in 
cardiovascular risk factors. Based on this hypothesis, one 
would expect work economic sectors typically related with 
heavy manual work to be associated with a lower preva- 
lence of cardiovascular risk factors, especially with a lower 
BMI and thinner waist circumference. However, we did 
not validate empirically this hypothesis, since for example 
men working in the Construction sector were found to 
have the highest BMI and largest waist circumference. 
This is in line with a previous study that indicated that, 
unlike recreational physical activity, occupational physical 
activity was not beneficial for cardiovascular risk factors, 
including those related to excess weight [51]. 

It should be noted that in addition to the social and 
physical characteristics of work conditions, the charac- 
teristics of the geographic environment around the typ- 
ical locations of the worksites of each work economic 
sector may contribute to the reported associations. 

Finally, also as an indication of the relevance of our 
examination of the different work economic sectors, we 
found that associations were lost when contrasting the 
secondary sector to the tertiary sector, which distinction 
was therefore not meaningful for cardiovascular risk 
factors. 

Strengths and limitations 

Regarding study strengths, first, unlike previous studies on 
work economic sectors and cardiovascular risk factors, we 
examined in a comparative way a large panel of cardiovas- 
cular risk factors including BMI, waist circumference, SBP 
and DBP, pulse pressure, total cholesterol, HDL cholesterol, 
LDL cholesterol, glycaemia, and resting heart rate. While a 
large number of studies [5-9] have focused on differences 
in cardiovascular risk factors between occupational groups 
(as a social category), much less studies [7,11,28] have ana- 
lyzed cardiovascular risk according to the work economic 
sector (as an economic variable). Our study is the very first 
to examine the relationships between work economic 
sectors and a large set of cardiovascular risk factors after 
controlling for individual and residential neighborhood 
socioeconomic variables. Another strength of our study 
is that information on the work economic sector was ob- 
tained through the linkage of administrative data to a 
population sample, leading to the presence of a very large 
number of workplaces (n = 3553 work establishments) and 
companies (n = 3005) in the sample, thus improving the 
generalizability of the findings. 

Regarding study limitations, a first shortcoming of the 
work is related to the notion of work economic sector and 



operationalization of it that were used. It may be difficult 
to build a universal classification of work economic sec- 
tors because of the large difference in socioeconomic 
background between the countries [49]. In addition, it is 
sometimes problematic to classify a subject into only one 
work economic sector, since a number of companies and 
work establishments may be related to different eco- 
nomic sectors. Moreover, as the work life of workers 
is complex to assess and is the combination of a number 
of activities and circumstances, even within the same work 
economic sector, there may be notable variations in the 
lifestyles, in the magnitude of psychological stress, and in 
the intensity of physical activity (for a given occupation) 
between different territories, especially between different 
countries [11]. 

As a second limitation, the cross-sectional design of the 
study made it impossible to determine the direction of 
the causal effects involved in the associations reported 
(a poor cardiovascular health may differentially encour- 
age to withdraw from professional activity according to 
the work economic sector, or may lead to seek for a job in 
specific sectors). Third, our sample recruited in preventive 
healthcare centers was not representative of the Paris 
Ile-de-France region [32]. However, a large panel of muni- 
cipalities from the region was a priori selected to ensure 
the presence in the sample of people from all socioeco- 
nomic backgrounds. Moreover, the present analysis con- 
trolled for the individual and neighborhood factors that 
were found to influence participation in the study [52]. 
Fourth, the workplace was retrieved through the linkage 
of administrative information and we could not be for- 
mally sure that all the participants were still employed in 
the company and in the related work economic sector at 
the recruitment in the study. It may be expected, however, 
that participants changing from one company to another 
would tend to remain in the same work economic sector. 
Moreover, even if the participants were working in another 
work economic sector or were no longer working when 
they were enrolled in the study, they had been exposed to 
the work economic sector taken into account in the study 
the year prior to their recruitment (exposure to work eco- 
nomic sectors was measured homogeneously in the whole 
sample). Fifth and finally, the duration of employment in 
the work economic sector was not taken into account in 
the present study. 

Conclusion 

In conclusion, the results of this study suggest that work 
economic sectors contribute to shape metabolic and car- 
diovascular parameters, even after adjustment for individ- 
ual and neighborhood sociodemographic characteristics. 
The patterns of associations were found to vary, however, 
according to the risk factor examined and between men 
and women. 
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Overall, even if our study did not consider specific char- 
acteristics of work environments, the examination of the 
relationships between broad work economic sectors and a 
panel of cardiovascular risk factors is useful, in addition to 
the consideration of individual and residential characteris- 
tics, to determine profiles of populations to target Public 
health interventions and prevention efforts. As an ex- 
ample, while our previous work showed that having a low 
education, residing in neighborhoods with a low education 
and a low urbanicity degree, and shopping in hard dis- 
count supermarkets were all associated with a higher 
BMI and larger waist circumference [30,36,38], the present 
study further suggests that working in the Construction 
and in the Transport and communication sectors among 
males was also related to a larger body weight and fat, thus 
refining our knowledge on the profile of people at risk. 
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